iti/547207 

omHeo-mmo 2 - 6 AUGM05 

SEQUENCE LISTING 

<110> Glaxo Group Limited 
HAMBLIN, Paul Andrew 

ROCHA DEL CURA, Maria de los Angeles 
<120> Vaccines 



<130> VB60033 

<140> PCT/EP2004/002007 
<141> 2004-02-26 

<150> GB0304634.9 
<151> 2003-02-28 

<160> 16 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Ala Pro Asp Thr Arg Pro Ala Pro Gly Ser Thr Ala Pro Pro Ala His 

15 10 15 

Gly Val Thr Ser 
20 



<210> 2 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Ala Pro Ala Thr Glu Pro Ala Ser Gly Ser Ala Ala Thr Trp Gly Gin 

15 10 15 

Asp Val Thr Ser 
20 



<210> 3 
<211> 20 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Val Pro Val Thr Arg Pro Ala Leu Gly Ser Thr Thr Pro Pro Ala His 

15 10 15 

Asp Val Thr Ser 
20 



1/8 



<210> 4 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Ala Pro Asp Asn Lys Pro Ala Pro Gly Ser Thr Ala Pro Pro Ala His 

15 10 15 

Gly Val Thr Ser 
20 



<210> 5 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Ala Pro Asp Asn Arg Pro Ala Leu Gly Ser Thr Ala Pro Pro Val His 

15 10 15 

Asn Val Thr Ser 
20 



<210> 6 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Phe Leu Ser Phe His lie Ser Asn Leu 
1 5 



<210> 7 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<400> 7 

Asn Ser Ser Leu Glu Asp Pro Ser Thr Asp Tyr Tyr Gin Glu Leu Gin 

15 10 15 

Arg Asp lie Ser Glu 
20 



<210> 8 

<211> 9 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Asn Leu Thr lie Ser Asp Val Ser Val 
1 5 



2/8 



<210> 9 
<211> 1818 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> codon modified DNA 



<400> 9 

gctagcgcca 

ctcacagtgc 

aaggagactt 

agtatgacca 

ggacaggatg 

ggacaggatg 

gcccacgatg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccatggtg 

gtccacaatg 

aacggcacct 

cccagccacc 

agtagcactc 

cagttgtcta 

aattcctctc 

gaaatgtttt 

aggccaggat 

cacgacgtgg 

acgatctcag 

ggggtgccag 

attgtctatc 

gacatctttc 

catgggcgct 

ggtaatggtg 

ttgtctagat 



ccatgtctag 
ttacagttgt 
cggctaccca 
gcagcgtact 
tcactctggc 
tcacctcggt 
tcacctcagc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
ctgccagggc 
actctgatac 
accatagcac 
ctggggtctc 
tggaagatcc 
tgcagattta 
ctgtggtggt 
agacacagtt 
acgtcagcgt 
gctggggcat 
tcattgcctt 
cagcccggga 
atgtgccccc 
gcagcagcct 
agctcgag 



aacaccgggc 
tacaggttct 
gagaagttca 
ctccagccac 
cccggccacg 
cccagtcacc 
cccggacaac 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacaac 
ctcaggctct 
taccacaacc 
tcctaccacc 
ggtacctcct 
tttctttttc 
cagcaccgac 
taaacaaggg 
acaattgact 
caatcagtat 
gagtgatgtg 
cgcgctgctg 
ggctgtctgt 
tacctaccat 
tagcagtacc 
ctcttacaca 



acccagtctc 
ggtcatgcaa 
gtgcccagct 
agccccggtt 
gaaccagctt 
aggccagccc 
aagccagccc 
aggccggccc 
aggccggccc 
aggccggccc 
aggcccgccc 
aggcccgccc 
aggccggccc 
aggccggccc 
aggcccgcct 
gcatcaggct 
ccagccagca 
cttgccagcc 
ctcacctcct 
ctgtcttttc 
tactaccaag 
ggttttctgg 
ctggccttcc 
aaaacggaag 
ccatttcctt 
gtgctggtct 
cagtgccgcc 
cctatgagcg 
gatcgtagcc 
aacccagcag 



ctttcttcct 
gctctacccc 
ctactgagaa 
caggctcctc 
caggttcagc 
tgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
tgggctccac 
cagcttctac 
agagcactcc 
atagcaccaa 
ccaatcacag 
acatttcaaa 
agctgcagag 
gcctctccaa 
gagaaggtac 
cagcctctcg 
tctctgccca 
gtgttctggt 
gaaagaacta 
agtaccccac 
cctatgagaa 
tggcagccac 



gctgctgctc 
aggtggagaa 
gaatgctgtg 
caccactcag 
tgccacctgg 
caccccgcca 
cgccccccca 
cgccccccca 
cgccccccca 
cgccccccca 
cgccccccca 
cgcgcccgca 
cgccccccaa 
cgccccccca 
cgcccctcca 
tctggtgcac 
attctcaatt 
gactgatgcc 
cacttctccc 
cctccagttt 
agacatttct 
tattaagttc 
catcaatgtc 
atataacctg 
gtctggggct 
tgcgctggcc 
cgggcagctg 
ctaccacacc 
ggtttctgca 
ttctgccaac 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1818 



<210> 10 
<211> 1290 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> codon modified DNA 



<400> 10 

atgtctagaa 

acagttgtta 

gctacccaga 

agcgtactct 

actctggccc 

acctcggtcc 

acctcagccc 



caccgggcac 
caggttctgg 
gaagttcagt 
ccagccacag 
cggccacgga 
cagtcaccag 
cggacaacaa 



ccagtctcct 
tcatgcaagc 
gcccagctct 
ccccggttca 
accagcttca 
gccagccctg 
gcccaatgtc 



ttcttcctgc 
tctaccccag 
actgagaaga 
ggctcctcca 
ggttcagctg 
ggctccacca 
acctcggcct 



tgctgctcct 
gtggagaaaa 
atgctgtgag 
ccactcaggg 
ccacctgggg 
ccccgccagc 
caggctctgc 



cacagtgctt 60 
ggagacttcg 120 
tatgaccagc 180 
acaggatgtc 240 
acaggatgtc 300 
ccacgatgtc 360 
atcaggctca 420 



3/8 



gcttctactc 
agcactccat 
agcaccaaga 
aatcacagca 
atttcaaacc 
ctgcagagag 
ctctccaata 
gaaggtacca 
gcctctcgat 
tctgcccagt 
gttctggttg 
aagaactacg 
taccccacct 
tatgagaagg 
gcagccactt 



tggtgcacaa 
tctcaattcc 
ctgatgccag 
cttctcccca 
tccagtttaa 
acatttctga 
ttaagttcag 
tcaatgtcca 
ataacctgac 
ctggggctgg 
cgctggccat 
ggcagctgga 
accacaccca 
tttctgcagg 
ctgccaactt 



cggcacctct 
cagccaccac 
tagcactcac 
gttgtctact 
ttcctctctg 
aatgtttttg 
gccaggatct 
cgacgtggag 
gatctcagac 
ggtgccaggc 
tgtctatctc 
catctttcca 
tgggcgctat 
taatggtggc 
gtctagatag 



gccagggcta 
tctgatactc 
catagcacgg 
ggggtctctt 
gaagatccca 
cagatttata 
gtggtggtac 
acacagttca 
gtcagcgtga 
tggggcatcg 
attgccttgg 
gcccgggata 
gtgcccccta 
agcagcctct 



ccacaacccc 
ctaccaccct 
tacctcctct 
tctttttcct 
gcaccgacta 
aacaaggggg 
aattgactct 
atcagtataa 
gtgatgtgcc 
cgctgctggt 
ctgtctgtca 
cctaccatcc 
gcagtaccga 
cttacacaaa 



agccagcaag 
tgccagccat 
cacctcctcc 
gtcttttcac 
ctaccaagag 
ttttctgggc 
ggccttccga 
aacggaagca 
atttcctttc 
gctggtctgt 
gtgccgccga 
tatgagcgag 
tcgtagcccc 
cccagcagtg 



480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1290 



<210> 11 
<211> 1290 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> codon modified DNA 



<400> 11 

atgagccgga 

accgtggtga 

gcaacccagc 

agtgtcctct 

actctcgccc 

acctctgtgc 

acctcggctc 

gccagtaccc 

agcaccccct 

agcaccaaga 

aaccattcca 

atcagtaacc 

ctgcagcggg 

ctgtctaaca 

gagggcacca 

gccagcaggt 

tccgcccaga 

gtgctggtgg 

aagaactacg 

taccccacct 

tacgagaagg 

gccgccacga 



cccctggcac 
cgggaagcgg 
gcagctccgt 
ctagccatag 
ccgctacgga 
cggtcacacg 
cggacaataa 
tggtgcataa 
tctctatccc 
ccgacgcttc 
ccagccccca 
tccagttcaa 
acatcagcga 
tcaagttccg 
tcaacgtgca 
ataacctgac 
gcggcgctgg 
ccctggccat 
gccagctcga 
accacaccca 
tgagcgccgg 
gcgccaacct 



ccagtctcca 
ccacgcttcg 
gcccagctcc 
ccccggctct 
gcccgcttct 
ccctgctctg 
gcccaacgtg 
cgggaccagt 
gtctcatcat 
ttccacacat 
gctgagcacc 
ctccagcctc 
gatgtttctg 
ccccggcagc 
cgacgtggag 
catctccgac 
ggtgcccggc 
cgtgtacctg 
catcttccca 
tggccgctac 
gaatgggggg 
ctccaggtga 



ttcttcctgc 
tccacgcccg 
accgagaaaa 
gggagcagta 
ggctccgccg 
ggctctacca 
acgagtgcca 
gctagggcca 
agcgacacac 
catagcaccg 
ggagtgtcct 
gaggacccct 
cagatctaca 
gtcgtggtgc 
acccagttca 
gtctctgtga 
tggggcatcg 
atcgccctgg 
gctcgggata 
gttcctccct 
agttctctct 



tcctgctgct 
gcggcgagaa 
acgctgtgag 
ccacccaggg 
ccacctgggg 
ctcctcctgc 
gcgggagcgc 
ccaccacccc 
ctacaaccct 
tgccaccact 
tcttcttcct 
ctaccgacta 
agcagggggg 
agttgaccct 
accagtacaa 
gcgacgtccc 
ccttgctcgt 
ccgtctgtca 
cctatcatcc 
ccagcaccga 
cttacacaaa 



caccgtgctg 
ggaaaccagt 
catgacgtcc 
ccaggacgtg 
ccaggacgtg 
ccatgacgtg 
ctcggggtcc 
cgcgtcgaag 
ggcgagccac 
caccagctcc 
gagcttccat 
ctatcaggag 
cttcctcggc 
ggccttccgg 
gaccgaggcc 
cttccctttc 
gctggtgtgc 
atgcaggcgc 
catgagcgag 
ccgcagccct 
ccccgccgtg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1290 



<210> 12 
<211> 1290 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> codon modified DNA 



<400> 12 



4/8 



atgtcccgca 
accgtcgtga 
gctacccagc 
tccgtgctga 
acactggctc 
acatccgtgc 
acctctgcgc 
gcctccacac 
agcaccccct 
agcaccaaaa 
aaccattcta 
atcagcaacc 
ctgcagcggg 
ttgagcaaca 
gagggcacca 
gcctcccggt 
tccgcacagt 
gtgctcgtgg 
aagaactatg 
taccccacct 
tacgagaagg 
gccgccacaa 



cccctggcac 
ccggcagtgg 
gcagctctgt 
gctcccatag 
ccgcaaccga 
ccgtgacccg 
ctgacaacaa 
tggtgcataa 
tctctatccc 
ccgacgcctc 
cctcccccca 
tccagttcaa 
acatctccga 
tcaagttccg 
tcaacgtgca 
acaacctgac 
ccggcgccgg 
ccctcgccat 
ggcagttgga 
accacaccca 
tgagcgccgg 
gcgccaacct 



ccagtccccc 
gcatgcgtcc 
gccttccagc 
ccccggctcg 
gcccgcctct 
ccccgccctg 
gcctaacgtg 
cggaacctcc 
ctcccatcat 
tagcacccac 
gctgagcacg 
ttcctctctg 
gatgttcctg 
ccccgggtcc 
tgacgtcgag 
gatcagcgac 
cgtgccgggc 
cgtgtacctg 
tatcttcccc 
cggccgctat 
caacggaggc 
gagccgctga 



ttctttctcc 
tcgacgcccg 
acggagaaga 
ggcagctcca 
ggctctgccg 
ggcagcacca 
acgtccgctt 
gcgcgcgcca 
agcgacacac 
cactccacgg 

ggggtgagct 

gaggacccca 
cagatctaca 
gtggtggtgc 
acccagttca 
gtgtctgtgt 
tggggcatcg 
atcgccctgg 
gccagggaca 
gtccctccct 
agctccctgt 



tgctgctgct 
gcggcgagaa 
acgctgtgag 
ccacccaggg 
ccacctgggg 
ccccccctgc 
ccggcagcgc 
ccaccacccc 
ccaccacgct 
tgccccccct 
ttttcttcct 
gcaccgacta 
aacagggcgg 
agctcaccct 
atcagtataa 
ccgacgtgcc 
ccctgctcgt 
ccgtctgtca 
cctaccaccc 
cctcgaccga 
cctacaccaa 



caccgtgctg 
ggagaccagt 
tatgacttcc 
gcaggacgtg 
ccaggacgtg 
tcatgacgtc 
ctccgggtcc 
agcgagcaag 
ggccagccat 
gacctccagc 
gtccttccat 
ctaccaagag 
cttcttggga 
ggccttcagg 
gaccgaggcc 
cttccccttc 
gttggtgtgc 
gtgcaggaga 
catgtccgag 
ccgctcccct 
ccctgccgtg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1290 



<210> 13 
<211> 1330 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> codon modified DNA 



<400> 13 

gcaggcggcc 

ctcctgctgc 

cccggcggcg 

aagaacgctg 

tccaccaccc 

gccgccacct 

accacccccc 

gcttccggca 

gccaccacca 

acacccacca 

acggtgcccc 

agctttttct 

cccagcaccg 

tacaaacagg 

gtgcagctca 

ttcaatcagt 

gtgtccgacg 

atcgccctgc 

ctggccgtct 

gacacctacc 

ccctcctcga 

ctgtcctaca 

ggatccgcag 



gcgctagcgc 
tgctcaccgt 
agaaggagac 
tgagtatgac 
aggggcagga 
ggggccagga 
ctgctcatga 
gcgcctccgg 
ccccagcgag 
cgctggccag 
ccctgacctc 
tcctgtcctt 
actactacca 
gcggcttcct 
ccctggcctt 
ataagaccga 
tgcccttccc 
tcgtgttggt 
gtcagtgcag 
accccatgtc 
ccgaccgctc 
ccaaccctgc 



caccatgtct 
gctgaccgtc 
cagtgctacc 
ttcctccgtg 
cgtgacactg 
cgtgacatcc 
cgtcacctca 
ctcagcctcc 
caagagcacc 
ccatagcacc 
cagcaaccat 
ccatatcagc 
agagctgcag 
gggattgagc 
cagggagggc 
ggccgcctcc 
cttctccgca 
gtgcgtgctc 
gagaaagaac 
cgagtacccc 
cccttacgag 
cgtggccgcc 



agaacccctg 
gtgaccggca 
cagcgcagct 
ctgtcctccc 
gctcccgcaa 
gtgcccgtga 
gcgcctgaca 
acactggtgc 
cccttctcta 
aaaaccgacg 
tctacctccc 
aacctccagt 
cgggacatct 
aacatcaagt 
accatcaacg 
cggtacaacc 
cagtccggcg 
gtggccctcg 
tatgggcagt 
acctaccaca 
aaggtgagcg 
acaagcgcca 



gcacccagtc 
gtgggcatgc 
ctgtgccttc 
atagccccgg 
ccgagcccgc 
cccgccccgc 
acaagcctaa 
ataacggaac 
tcccctccca 
cctctagcac 
cccagctgtc 
tcaattcctc 
ccgagatgtt 
tccgccccgg 
tgcatgacgt 
tgacgatcag 
ccggcgtgcc 
ccatcgtgta 
tggatatctt 
cccacggccg 
ccggcaacgg 
acctgtctag 



ccccttcttt 
gtcctcgacg 
cagcacggag 
ctcgggcagc 
ctctggctct 
cctgggcagc 
cgtgacgtcc 
ctccgcgcgc 
tcatagcgac 
ccaccactcc 
cacgggggtg 
tctggaggac 
cctgcagatc 
gtccgtggtg 
cgagacccag 
cgacgtgtct 
gggctggggc 
cctgatcgcc 
ccccgccagg 
ctatgtccct 
aggcagctcc 
atgactcgag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1330 



<210> 14 



5/8 



<211> 1818 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> codon modified DNA 



<400> 14 

gctagcgcca 

ctcaccgtgc 

aaggagacca 

agtatgactt 

gggcaggacg 

ggccaggacg 

gctcatgacg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccacggtg 

gcccatggtg 

gtccacaatg 

aacggaacct 

ccctcccatc 

tctagcaccc 

cagctgtcca 

aattcctctc 

gagatgttcc 

cgccccgggt 

catgacgtcg 

acgatcagcg 

ggcgtgcctg 

atcgtgtacc 

gatatcttcc 

cacggccgct 

ggcaacggag 

ctgtctagat 



ccatgtctag 
tgaccgtcgt 
gtgctaccca 
cctccgtgct 
tgacactggc 
tgacatccgt 
tcacctcagc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
tcacctcggc 
ccgcgcgcgc 
atagcgacac 
accactccac 
cgggggtgag 
tggaggaccc 
tgcagatcta 
ccgtggtggt 
agacccagtt 
acgtgtctgt 
gctggggcat 
tgatcgccct 
ccgccaggga 
atgtccctcc 
gcagctccct 
gactcgag 



aacccctggc 
gaccggcagt 
gcgcagctct 
gtcctcccat 
tcccgcaacc 
gcccgtgacc 
cccggacaac 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacacc 
cccggacaac 
ctcaggctct 
caccaccacc 
acccaccacg 
ggtgcccccc 
ctttttcttc 
cagcaccgac 
caaacagggc 
gcagctcacc 
caatcagtat 
gtccgacgtg 
cgccctgctc 
ggccgtctgt 
cacctaccac 
ctcctcgacc 
gtcctacacc 



acccagtccc 
gggcatgcgt 
gtgccttcca 
agccccggct 
gagcccgcct 
cgccccgccc 
aagccagccc 
aggccggccc 
aggccggccc 
aggccggccc 
aggcccgccc 
aggcccgccc 
aggccggccc 
aggccggccc 
aggcccgcct 
gcatcaggct 
ccagcgagca 
ctggccagcc 
ctgacctcca 
ctgtccttcc 
tactaccaag 
ggcttcctgg 
ctggccttca 
aagaccgagg 
cccttcccct 
gtgttggtgt 
cagtgcagga 
cccatgtccg 
gaccgctccc 
aaccctgccg 



ccttctttct 
cctcgacgcc 
gcacggagaa 
cgggcagctc 
ctggctctgc 
tgggcagcac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
cgggctccac 
tgggctccac 
cagcctccac 
agagcacccc 
atagcaccaa 
gcaaccattc 
atatcagcaa 
agttgcagcg 
gattgagcaa 
gggagggcac 
ccgcctcccg 
tctccgcaca 
gcgtgctcgt 
gaaagaacta 
agtaccccac 
cttacgagaa 
tggccgccac 



cctgctgctg 
cggcggcgag 
gaacgctgtg 
caccacccag 
cgccacctgg 
caccccccct 
cgccccccca 
cgccccccca 
cgccccccca 
cgccccccca 
cgccccccca 
cgcgcccgca 
cgccccccaa 
cgccccccca 
cgcccctcca 
actggtgcat 
cttctctatc 
aaccgacgcc 
tacctccccc 
cctccagttc 
ggacatctcc 
catcaagttc 
catcaacgtg 
gtacaacctg 
gtccggcgcc 
ggccctcgcc 
tgggcagttg 
ctaccacacc 
ggtgagcgcc 
aagcgccaac 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1818 



<210> 15 
<211> 599 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> 7VNTR MUC-1 (plasmid JNW656) 
<400> 15 

Met Ser Arg Thr Pro Gly Thr Gin Ser Pro Phe Phe Leu Leu Leu Leu 

15 10 15 

Leu Thr Val Leu Thr Val Val Thr Gly Ser Gly His Ala Ser Ser Thr 

20 25 30 

Pro Gly Gly Glu Lys Glu Thr Ser Ala Thr Gin Arg Ser Ser Val Pro 

35 40 45 

Ser Ser Thr Glu Lys Asn Ala Val Ser Met Thr Ser Ser Val Leu Ser 
50 55 60 
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Ser His Ser Pro 
65 

Thr Leu Ala Pro 

Gly Gin Asp Val 
100 

Thr Thr Pro Pro 
115 

Ala Pro Gly Ser 
130 

Asp Thr Arg Pro 
145 

Thr Ser Ala Pro 

Ala His Gly Val 
180 

Thr Ala Pro Pro 
195 

Ala Pro Gly Ser 
210 

Asp Thr Arg Pro 
225 

Thr Ser Ala Pro 

Ala His Gly Val 
260 

Thr Ala Pro Pro 
275 

Ala Leu Gly Ser 
290 

Gly Ser Ala Ser 
305 

Ala Arg Ala Thr 

Pro Ser His His 
340 

Lys Thr Asp Ala 
355 

Ser Ser Asn His 
370 

Phe Phe Leu Ser 
385 

Glu Asp Pro Ser 

Glu Met Phe Leu 
420 

Asn lie Lys Phe 
435 

Phe Arg Glu Gly 
450 

Gin Tyr Lys Thr 
465 

Val Ser Val Ser 

Gly Val Pro Gly 
500 

Val Ala Leu Ala 



Gly Ser Gly Ser 
70 

Ala Thr Glu Pro 
85 

Thr Ser Val Pro 

Ala His Asp Val 
120 

Thr Ala Pro Pro 
135 

Ala Pro Gly Ser 
150 

Asp Thr Arg Pro 
165 

Thr Ser Ala Pro 

Ala His Gly Val 
200 

Thr Ala Pro Pro 
215 

Ala Pro Gly Ser 
230 

Asp Thr Arg Pro 
245 

Thr Ser Ala Pro 

Ala His Gly Val 
280 

Thr Ala Pro Pro 
295 

Gly Ser Ala Ser 
310 

Thr Thr Pro Ala 
325 

Ser Asp Thr Pro 

Ser Ser Thr His 
360 

Ser Thr Ser Pro 
375 

Phe His lie Ser 
390 

Thr Asp Tyr Tyr 
405 

Gin lie Tyr Lys 

Arg Pro Gly Ser 
440 

Thr lie Asn Val 
455 

Glu Ala Ala Ser 
470 

Asp Val Pro Phe 
485 

Trp Gly lie Ala 
lie Val Tyr Leu 



Ser Thr Thr Gin 
75 

Ala Ser Gly Ser 
90 

Val Thr Arg Pro 
105 

Thr Ser Ala Pro 

Ala His Gly Val 
140 

Thr Ala Pro Pro 
155 

Ala Pro Gly Ser 
170 

Asp Thr Arg Pro 
185 

Thr Ser Ala Pro 

Ala His Gly Val 
220 

Thr Ala Pro Ala 

235 

Ala Pro Gly Ser 
250 

Asp Thr Arg Pro 
265 

Thr Ser Ala Pro 

Val His Asn Val 
300 

Thr Leu Val His 
315 

Ser Lys Ser Thr 
330 

Thr Thr Leu Ala 
345 

His Ser Thr Val 

Gin Leu Ser Thr 
380 

Asn Leu Gin Phe 
395 

Gin Glu Leu Gin 
410 

Gin Gly Gly Phe 
425 

Val Val Val Gin 

His Asp Val Glu 
460 

Arg Tyr Asn Leu 
475 

Pro Phe Ser Ala 
490 

Leu Leu Val Leu 
505 

lie Ala Leu Ala 



Gly Gin Asp Val 
80 

Ala Ala Thr Trp 
95 

Ala Leu Gly Ser 
110 

Asp Asn Lys Pro 
125 

Thr Ser Ala Pro 

Ala His Gly Val 
160 

Thr Ala Pro Pro 
175 

Ala Pro Gly Ser 
190 

Asp Thr Arg Pro 
205 

Thr Ser Ala Pro 

Ala His Gly Val 
240 

Thr Ala Pro Gin 
255 

Ala Pro Gly Ser 
270 

Asp Asn Arg Pro 
285 

Thr Ser Ala Ser 

Asn Gly Thr Ser 
320 

Pro Phe Ser lie 
335 

Ser His Ser Thr 
350 

Pro Pro Leu Thr 
365 

Gly Val Ser Phe 

Asn Ser Ser Leu 
400 

Arg Asp lie Ser 
415 

Leu Gly Leu Ser 
430 

Leu Thr Leu Ala 
445 

Thr Gin Phe Asn 

Thr lie Ser Asp 
480 

Gin Ser Gly Ala 
495 

Val Cys Val Leu 
510 

Val Cys Gin Cys 
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515 

Arg Arg Lys Asn Tyr 
530 

Tyr His Pro Met Ser 
545 

Val Pro Pro Ser Ser 
565 

Gly Asn Gly Gly Ser 
580 

Thr Ser Ala Asn Leu 
595 



520 

Gly Gin Leu Asp lie Phe 
535 

Glu Tyr Pro Thr Tyr His 
550 555 
Thr Asp Arg Ser Pro Tyr 
570 

Ser Leu Ser Tyr Thr Asn 
585 

Ser Arg 



525 

Pro Ala Arg Asp Thr 
540 

Thr His Gly Arg Tyr 
560 

Glu Lys Val Ser Ala 
575 

Pro Ala Val Ala Ala 
590 



<210> 16 
<211> 1800 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> codon modified DNA 



<400> 16 

atgtctagaa 

acagttgtta 

gctacccaga 

agcgtactct 

actctggccc 

acctcggtcc 

acctcagccc 

acctcggccc 

acctcggccc 

acctcggccc 

acctcggccc 

acctcggccc 

acctcggccc 

acctcggccc 

acctcggccc 

acctcggcct 

gccagggcta 

tctgatactc 

catagcacgg 

ggggtctctt 

gaagatccca 

cagatttata 

gtggtggtac 

acacagttca 

gtcagcgtga 

tggggcatcg 

attgccttgg 

gcccgggata 

gtgcccccta 

agcagcctct 



caccgggcac 
caggttctgg 
gaagttcagt 
ccagccacag 
cggccacgga 
cagtcaccag 
cggacaacaa 
cggacaccag 
cggacaccag 
cggacaccag 
cggacaccag 
cggacaccag 
cggacaccag 
cggacaccag 
cggacaacag 
caggctctgc 
ccacaacccc 
ctaccaccct 
tacctcctct 
tctttttcct 
gcaccgacta 
aacaaggggg 
aattgactct 
atcagtataa 
gtgatgtgcc 
cgctgctggt 
ctgtctgtca 
cctaccatcc 
gcagtaccga 
cttacacaaa 



ccagtctcct 
tcatgcaagc 
gcccagctct 
ccccggttca 
accagcttca 
gccagccctg 
gccagccccg 
gccggccccg 
gccggccccg 
gccggccccg 
gcccgccccg 
gcccgccccg 
gccggccccg 
gccggccccg 
gcccgccttg 
atcaggctca 
agccagcaag 
tgccagccat 
cacctcctcc 
gtcttttcac 
ctaccaagag 
ttttctgggc 
ggccttccga 
aacggaagca 
atttcctttc 
gctggtctgt 
gtgccgccga 
tatgagcgag 
tcgtagcccc 
cccagcagtg 



ttcttcctgc 
tctaccccag 
actgagaaga 
ggctcctcca 
ggttcagctg 
ggctccacca 
ggctccaccg 
ggctccaccg 
ggctccaccg 
ggctccaccg 
ggctccaccg 
ggctccaccg 
ggctccaccg 
ggctccaccg 
ggctccaccg 
gcttctactc 
agcactccat 
agcaccaaga 
aatcacagca 
atttcaaacc 
ctgcagagag 
ctctccaata 
gaaggtacca 
gcctctcgat 
tctgcccagt 
gttctggttg 
aagaactacg 
taccccacct 
tatgagaagg 
gcagccactt 



tgctgctcct 
gtggagaaaa 
atgctgtgag 
ccactcaggg 
ccacctgggg 
ccccgccagc 
cccccccagc 
cccccccagc 
cccccccagc 
cccccccagc 
cccccccagc 
cgcccgcagc 
ccccccaagc 
cccccccagc 
cccctccagt 
tggtgcacaa 
tctcaattcc 
ctgatgccag 
cttctcccca 
tccagtttaa 
acatttctga 
ttaagttcag 
tcaatgtcca 
ataacctgac 
ctggggctgg 
cgctggccat 
ggcagctgga 
accacaccca 
tttctgcagg 
ctgccaactt 



cacagtgctt 
ggagacttcg 
tatgaccagc 
acaggatgtc 
acaggatgtc 
ccacgatgtc 
ccacggtgtc 
ccacggtgtc 
ccacggtgtc 
ccacggtgtc 
ccacggtgtc 
ccacggtgtc 
ccacggtgtc 
ccatggtgtc 
ccacaatgtc 
cggcacctct 
cagccaccac 
tagcactcac 
gttgtctact 
ttcctctctg 
aatgtttttg 
gccaggatct 
cgacgtggag 
gatctcagac 
ggtgccaggc 
tgtctatctc 
catctttcca 
tgggcgctat 
taatggtggc 
gtctagatag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 
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